The relationship between individual differences in autobiographical memory and personality was examined by having 118 undergraduates complete the NEO Personality Inventory after rating 15 word-cued autobiographical memories on 20 scales. The Openness to Feelings facet (O3) correlated with measures of belief in the accuracy of memories, recollection, sensory imagery and emotion. Four other facets had correlations with belief (A3-Altruism, E1-Warmth, E4-Activity, E6-Positive Emotions). These facets also deal with emotional components of personality. In multiple regressions, measures of belief and measures of recollection were predicted by different variables, and for measures of belief, the O3 facet increased the variance accounted for beyond that of just the cognitive variables. Our results are consistent with and extend studies of the effects of depression and emotional suppression on autobiographical memory.
In clinical psychology, the contents of autobiographical memory are often used to infer and attempt to alter personality. Here we focus on the cognitive processes and phenomenological judgments involved in autobiographical memory rather than on the contents. Given the increase in interest in the effects of individual differences measures related to personality on autobiographical memory (Read & Winograd, 1998) , a study examining personality in a broad way would provide a needed base of comparison for more specific investigations. It would be of great practical importance to know if and how differences in personality traits were related to individual differences in memory. To begin such a project we need to commit to a theoretical view of personality and of autobiographical memory that allow both to be measured and interrelated. For personality we use the Five Factor Model (Digman, 1990; John & Srivastava, 1999; McCrae & Costa, 1999) . We view autobiographical memory as an integration of component systems (Rubin, 1998; Rubin, Schrauf, & Greenberg, 2003) .
domain. The instrument embodies a conceptual model based on factor analytic research on the structure of personality. It was designed to reflect the traits, in natural language, that cover the full range of normal behaviours including thoughts and feelings. The 30 facets can be considered as personality traits, measured as self-descriptions, that individuals use to describe their emotional, interpersonal, experiential, attitudinal, and motivational styles. We concentrate on facets (rather than the domains) as they are of sufficient specificity that we expect them to be related to specific cognitive strategies and styles (Siegler & Brummett, 2000) .
The self description of personality requires that individuals make judgments about typical past actions or thoughts in order to agree or disagree with a series of 240 statements (eight for each of the 30 facets) such as 'I am not a worrier,' 'I rarely experience strong emotions,' and 'I tend to assume the best about people' (Costa & McCrae, 1992) . Thus, the personality description provided is based on personal semantic memory. Because of this, as well as examining the extent to which individual differences in personality are associated with individual differences autobiographical memory, this study can be seen as investigating how differences in the recall of typical, repeated actions and thoughts affects individual differences in the recall of specific events.
A MODEL OF AUTOBIOGRAPHICAL MEMORY
We view autobiographical memories (and memories in general, Rubin, 1995a) as the products of component processes, with each process occurring in a separate behaviourally and neurally defined system Rubin, 1995b Rubin, , 1998 Rubin, , 2002 Rubin, Feldman, & Beckham, 2003; Rubin, Schrauf et al., 2003; Schrauf & Rubin, 1998 . These component processes are an integrative memory system, imagery in individual modalities, as well as multimodal spatial imagery, language, narrative reasoning, and emotions. There is considerable support for this multiple-systems model behaviourally and neuropsychologically Rubin & Greenberg, 1998) , and the same multiple-systems model is needed to explain other complex cognitive tasks such as memory for oral traditions (Rubin, 1995a (Rubin, , 1995b . Under this model, belief and recollection are not separate subsystems. Rather they are meta-cognitive judgments that are based on the activity of other systems. Table 1 provides a list and description of our measures along with the names to which we refer throughout the text. The full questions are given in the Appendix. Each question is a proxy for one or more theoretical ideas. A discussion of the theoretical motivation for these variables can be found in Rubin, Schrauf et al. (2003) .
We consider two phenomenological properties of autobiographical memories in detail, recollection and belief. Baddeley (1992) , Greenberg and Rubin (2003) , and Rubin (1998) identified recollection, or the reliving of the original experience as the defining feature of autobiographical memory. Brewer (1996) noted that psychologists and philosophers often use recollection to distinguish autobiographical memory from other forms of memory. Similarly, Tulving (1983 Tulving ( , 1985 Wheeler, Stuss, & Tulving, 1997) claims that the retrieval of an episodic memory requires the rememberer to be presently conscious of a prior conscious experience. Thus, understanding what leads to recollection is important theoretically because it is a defining feature of autobiographical memory. Understanding what leads to recollection is important practically because it is used to distinguish autobiographical memory from other states, such as imagining or dreaming, and from the retrieval of facts about the self. Belief is also a basic feature of autobiographical memories (Brewer, 1996) . Philosophers have noted that memory is a source of belief, it provides justification for belief in much the way that perception does. Belief in the accuracy of memory affects whether people will act or testify on their memories. Thus, knowing what causes memories to be believed is of great practical importance.
In contrast, to the cognitive meta-judgments of recollection and belief, we view imagery, language, narrative and emotion as component processes. The most important of these in the psychological and philosophical literatures is visual imagery (see Brewer, 1996; Larsen, 1998; Rubin, 1998; Rubin, Burt, & Fifield, 2003; and Greenberg & Rubin, 2003 for reviews) . Visual imagery can be divided on behavioural and neural grounds into two systems: object or descriptive imagery and spatial imagery. More colloquially, these comprise a 'what' system (measured by our see variable) and a 'where' system (measured by our setting and spatial variables) (Farah, Hammond, Levine, & Calvanio, 1988; Rubin, 1995a) . Other sensory modalities, language, narrative, and emotions each have their own organizations and ways of processing information and thus contribute in unique ways to having an autobiographical memory, and we therefore measure the contributions independently.
Cognitive psychologists typically take one measure of a concept such as recollection and assume it is the best one. Thus, Tulving's (1983 Tulving's ( , 1985 remember/know judgment is the standard for laboratory recollection. In contrast, because of the complexity and lack of prior experimental work on the phenomenological properties, we consider three questions that could measure aspects of recollection and four that could measure aspects of belief. Our questions tap different aspects of recollection and belief, so we do not expect them to be identical. For instance, whether one would testify in court on the basis of a memory and whether one felt they recalled an event as a neutral observer would each tap different aspects of belief in the accuracy of a memory. In our prior research (Rubin, Schrauf et al., 2003) , remember/know judgments correlated more highly with measures of belief than measures of recollection and were predicted in multiple regression equations in ways that were more similar to measures of belief. We therefore do not group remember/know judgments with measures of recollection. A replication of our earlier finding will more firmly call into question the use of remember/know judgments as measures of recollection in autobiographical memory. Also in our prior research (Rubin, Schrauf et al., 2003) , we found that setting was a better predictor of belief and that see was a better predictor of recollection, consistent with the view that contextual rather than perceptual information is a better predictor of belief (Johnson, Foley, Suengas, & Raye, 1988) .
STRATEGY AND PREDICTIONS
If there is any relation between personality and autobiographical memory as measured here, it is almost certainly that the relation would be reciprocal; individual differences in cognitive processes would lead to individual differences in personality and vice versa. Individual differences in both would affect the retrieval of individual autobiographical memories. However because personality traits, but not necessarily the differences in cognitive style measured here, are assumed to be enduring characteristics, we find it more natural to consider the effects of personality on the memories recalled in our experiment rather than the effects of memory on personality. Longitudinal studies are needed to untangle the relationship. Given the assessment of personality afforded by the NEO and the properties of autobiographical memory commonly measured in cognitive psychology, we can offer a comprehensive first step in the description of how personality traits and properties of memory interact. But there are also data and theory to support specific hypotheses. In our earlier work (Rubin, Schrauf et al., 2003) , we found that in individual differences analyses, we could predict measures of recollection (as measured by relive and back in time) much better than measures of belief (as measured by real/imagine) with the other component processes and properties of memories listed in Table 1 (r-squares of $ 0.6 versus $ 0.2). This led us to suspect that belief would be predicted by non-cognitive factors. We found that a measure of dissociation (the Dissociative Experiences Scale, DES, Bernstein & Putnam, 1986; Carlson & Putnam, 1993) correlated À0.30 with our real/imagine measure, but not significantly with our measures of recollection. Similarly, a measure of depression (the Beck Depression Inventory, BDI, Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) correlated À0.33 with real/imagine, but not significantly with our measures of recollection. In multiple regressions, the DES and the BDI entered significantly into multiple regression of real/imagine, adding 0.13 and 0.06 to the r-squared beyond what just the cognitive variables could do. The DES also correlated positively with memories being judged as more important and with the amount of auditory imagery in the memories, the latter correlation perhaps caused by questions concerning auditory imagery being present in the DES itself. In contrast, the BDI correlated negatively with visual and auditory imagery and most strongly with decreased narrative coherence. From these findings we expect that the NEO facets, which were devised to be personality rather than cognitive measures, will predict our measures of belief better than our measures of recollection, and also that the NEO facets that measure positive affect should produce correlations similar to the BDI, but with opposite signs.
Based on their laboratory studies of emotional suppression, Richards and Gross (2000) predicted and found that the more highly subjects rated themselves on the suppression of emotions, the lower they rated how well they remembered their memories for conversations and the poorer they recalled of emotion-regulation episodes that they had recorded in a diary. To ensure that the effects were specific to emotional suppression, they also predicted and found that measures of neuroticism and social desirability did not affect memory ratings or ability. The opposite of the suppression of emotions in the NEO is the O3 facet, Openness to Feelings, which has questions asking subjects to endorse statements including phrases such as: I 'experience strong emotions,' 'pay attention to my feelings,' 'experience a wide range of emotions,' and 'notice the moods or feelings that different environments produce.' Thus the O3 facet is about the range of emotions experienced and their intensity rather than their valence. From Richards and Gross (2000), we therefore expect that the O3 facet will act opposite to measures of emotional suppression and that the Neuroticism factor, and its six facets, will not show any effects on autobiographical memory. Richards and Gross (2000) came to their predictions from a specific question and theory about emotional suppression. Our goal is more general. By asking the general question of which properties of autobiographical memory are affected by which facets of personality, in addition to testing specific hypotheses, we provide a broader description that can constrain theory at a more general level. If we find that the O3 facet predicts increased recollection and belief in autobiographical memories then we can look at the personality trait of Openness to Feelings as a cognitive style that increases aspects of autobiographical memory. If the O3 facet also correlates with some of the component processes we measure, then we should be able to form hypotheses on the mechanisms for its operation. If we find that, in addition to the Neuroticism facets, most other facets have little effect on memory, then we will add to the divergent validity that Richards and Gross found. But there is also the potential to discover if other facets affect autobiographical memory.
METHOD Subjects
One hundred and eighteen Duke University undergraduates participated. Their mean age was 19.01 (SD ¼ 1.03); 72 were female.
Materials
Each subject was presented with a version of the autobiographical memory questionnaire (AMQ). It consisted of a booklet with a cover page with instructions, a double-sided sample page containing the cue word tree and 19 questions about the memory it cued, a dividing page, and then 15 more double-sided pages, each of which contained one of 15 cue words from Rubin, Schrauf et al. (2003) and the 19 questions referring to the memory it elicited. The questions are listed in the Appendix; as noted there, question 18 was transformed into two measures here: once/many and merged/extended. In addition, we calculated an overall measure of recollection equal to the average of relive and back in time and an overall measure of belief equal to (real/imagine þ accurate þ testify þ (8-persuade))/4. The NEO Personality Inventory, Revisited booklet was given with a machine readable answer form and the raw data converted to T-scores using norms for the appropriate age and gender of the subjects.
Procedure
The subjects were tested in groups. They were read the printed instructions and asked to think of a memory to the word tree and then answer all 19 questions about it. Each of the 19 questions was discussed briefly and any questions from the subjects were answered. The subjects were then asked to recall a memory to each of the remaining 15 cue words in turn and, while they were thinking about that memory, to answer the 19 questions about it. Ratings given while an activity is ongoing, in contrast to retrospective reports, reflect the cognitive processes of that activity in ways that produce lawful relations and relate in reasonable ways to objective measures (Ericsson & Simon, 1993 ) and so we obtained our ratings while our subjects were being asked to remember each autobiographical memory. The NEO followed the AMQ.
RESULTS AND DISCUSSION

Means and correlations
The means and standard deviations for all autobiographical memory variables are shown in Table 2 . Because the direction of the persuade scale is opposite to other belief variables, it was reverse scored; that is 8-the value given was used as the score for persuade. There is substantial variability and range, allowing for individual differences analyses. Table 3 presents the reliabilities, which are good to excellent, for all the AMQ variables and the correlations between them and the NEO domains and the five (of a possible 30) NEO facets that had at least one correlation significant at the 0.001 level. As there were 118 subjects, being significant at the 0.001 level corresponded to accounting for approximately 10% of the variance. As there are 22 variables derived from the AMQ and five NEO domains factors and 30 NEO facets, there are 770 correlations. At the 0.05 level (r ¼ 0.18), 39 would be significant by chance under the conservative (and false) assumption that the scales were all independent. At the 0.001 level (r ¼ 0.30), less than one would be. Each NEO facet shown in Table 3 has at least two significant correlations at the 0.001 level not including the two AMQ variables (belief and recollection) that were based on sums of scales, thus adding to our confidence that the facets shown were not selected by chance. First we examine Table 3 in terms of the AMQ variables, following the three conceptual divisions of Table 1 : 'recollection and belief', 'component processes', and 'reported properties of events or memories'. None of the correlations that are significant at the 0.001 level are in the reported-properties-of-events-or-memories division. This makes interpretation of the results easier as factors such as the age of the memories or their importance can be ignored as the underlying causes of correlations of NEO facets with sensory imagery, recollection, and belief. Of the correlations with recollection and belief, only the O3 facet had significant correlations with measures of recollection; the O3 and other facets listed had correlations with a measure of belief and at least one of the component processes. Put another way, no facet had a high correlation with a component process that did not also have one with belief and vice versa. Next we examine Table 3 in terms of the five NEO domains as a broad picture of personality. Two of the five domains had a significant correlation at the 0.001 level, Extroversion and Openness. This does not seem to be a random variation cut by an arbitrary p level. The largest correlation on the Neuroticism domain is 0.19 and on the Agreeableness domain it is 0.23. For the Conscientiousness domain, it is 0.20 with the exception of a 0.28 correlation with setting. Thus, two domains, E and O, have at least eight correlations with the AMQ variables that are 0.23 (p ¼ 0.01) or above with at least one correlation above 0.30 (p ¼ 0.001); whereas three domains, A, C, and N, have one or none that are significant at the 0.01 level. As with having classes of AMQ variables that did not have large correlations, having NEO domains that are not involved in autobiographical memory simplifies interpretation. Again the results are surprisingly systematic.
We concentrate on the NEO facets rather than the domains because they are more specific and thus easier to interpret in terms of behavioural tendencies that might affect memory and cognition. In contrast, the domains provide broader general tendencies. Five of the 30 NEO facets have significant correlations at the 0.001 level: A3, E1, E4, E6, and O3, so the effects are quite specific. A3, which is part of the Agreeableness domain, is Altruism and asks subjects to endorse statements including phrases such as 'courteous,' 'thoughtful and considerate,' and 'charitable.' E1, which is part of the Extroversion domain, is Warmth and its items include 'warm and friendly person,' and 'outgoing' as well as some directly involving talk such as 'pleasure from chatting' and 'really enjoy talking to people.' Thus its correlations with the hear and talk variables are reasonable; people who spend more time in conversation and who find it more enjoyable should have more conversation as part of their autobiographical memories. E4 is Activity and its items include 'bursting with energy' and 'very active.' E6 is Positive Emotions and its items include 'jumped for joy,' 'ecstasy,' 'laugh easily.' Scoring highly on E6 is inconsistent with being depressed and it correlates most highly with real/imagine and story, two of the variables that the BDI correlated most negatively with in our earlier work (Rubin, Schrauf et al., 2003) . O3 is correlated with the greatest number of AMQ variables and had the highest correlations. It correlated with all nine measures of belief and recollection except persuade and also with see, hear, and emotions. These correlations are in general consistent with earlier work by Richards and Gross (2000) and Rubin, Schrauf et al. (2003) . The correlation with emotions is reasonable given that the scale measures openness to feelings. The correlations with the sensory variables of see and hear suggest that the effect on belief and recollection may be mediated by an increase in awareness of the sensory components of the memories as well as their emotional content.
Although the five facets that had significant correlations with the AMQ variables are from three different domains, they all are related to either an openness to express and experience emotions (O3) or a positive emotional state and outlook, in that, A3 is Altruism, E1 is Warmth, E6 is Positive Emotions, and E4 is Activity, which includes items inconsistent with being sad. In previous work with the facets of the NEO, Siegler and Brummett (2000) found that all of these facets correlated significantly with a well-being factor labelled 'positive relations with others.' This was a weighted summary of the appraisal sub-scale of the ISEL (Interpersonal Social Evaluation List, Cohen, Mermelstein, Kamarck & Hoberman, 1985) . This scale reflects a judgment that the individual has others who can be trusted, will provide advice on a variety of problems and act as a confidant, and an item indicating achievement of more than expected in personal relationships from college to mid-life (Siegler et al., 2003) . Thus, it seems that having a generally positive attitude increases the belief in and, to a lesser extent, the recollection of autobiographical memories. This is consistent with our earlier work showing a decrease in belief with increases in BDI scores (Rubin, Schrauf et al., 2003) . It is also consistent with work by Williams and colleagues (see Williams, 1996 for a review) that shows that with depression, memories become more vague and less specific. It is somewhat puzzling that here, and in our earlier work, once/many and merged/extended, which are based directly on Williams' work did not show significant effects, but we used a self rating of whether the events occurred once or were repeated whereas Williams used ratings by judges. What appears specific to a judge may be rated by the individual to whom it occurred as being based on multiple occurrences. If this is the case, it may be the ability to retrieve details of one of those instances that is crucial.
In addition to investigating how the NEO and AMQ variables correlated, we did an exploratory analysis to see if levels of responding on the NEO facets and domains affected the correlations among the cognitive variables. That is, did a particular personality trait affect the correlation among cognitive processes rather than just the reported mean level of those processes. Because we had 15 memories from each person we could examine the correlations among our 19 measures within each individual (excluding merged/extended, which has values only for those memories reported to span more than a day), producing for each individual 171 (19* 18/2) correlations. We could then ask, in an exploratory fashion, how these correlations were affected by mean levels on the NEO. To do this we correlated each of the 35 NEO variables (five domains and 30 facets) with a Fisher's z-score of each of the 171 correlations among the AMQ variables, producing 5985 correlations. Given the large number of correlations we again set the chance level at 0.001 (0.30 with 118 observations), which should have produced six significant correlations by chance if all our measures were random and independent. There were no significant correlations, suggesting that the NEO facets and domains affect mean levels of the AMQ variables, but not the relations among them.
If one excludes the merged/extended variable and recollection and belief, which are sums of other variables, there are 19 AMQ variables; there are five NEO facets that have significant correlations with them as shown in Table 3 . There are 276 correlations among these 24 variables. A standard way to provide a graphic approximation of such a large amount of information is to use a principal components analysis (PCA), as is done in Figure 1 . PCA is much simpler than factor analysis in that the only option is the choice of the number of factors to display. Because there are 24 variables, there are 24 factors in the full analysis; the first two of which are shown in Figure 1 to provide a visual presentation of which variables are more closely related to each other, and the third factor is mentioned in the text. Here, unlike Table 4 , the correlations among all variables are considered, none are excluded, there is no reduction in the strength of a correlation among variables caused by variance accounted for by another variable, and there is no division into independent and dependent variables. The factors axes are orthogonal linear combinations of the 24 variables that retain as much of the relationships of the full correlation tables as possible. The first six eigenvalues are greater than 1. They are 8.76, 2.54, 1.93, 1.33, 1.22 , and 1.02, and they account for 36, 11, 8, 6, 5 , and 4% of the total variance.
The once/many variable, which correlates minimally with the other variables, has coordinates that fall below the values shown on the figures (Factor 1 ¼ 0.15, Factor 2 ¼ À0.46;) as does the age of memory variable, which correlates moderately, but uniformly with the other variables (Factor 1 ¼ À0.22, Factor 2 ¼ 0.02). On the third Factor, all the AMQ variables have values between À0.22 and 0.17. A3, E1, E4, and E6 have values between 0.46 and 0.75, but O3 is closer to the AMQ variables with a value of 0.21, consistent with its higher correlations with many of the AMQ variables. If a threedimensional representation could be given instead of the two-dimensional Figure 1 , the AMQ variables would be slightly below to slightly above the plane of Figure 1 and the NEO variables would be well above it, except for O3, which would be closer to the AMQ variables. Figure 1 shows the clustering of the NEO variables, the recollection variables and the belief variables. The differences seen in which variables predict belief and recollection in Table 4 are preserved here with setting, spatial and remember/know being closer to the belief variables than the recollection variables.
Multiple regression analyses predicting belief and recollection
We used multiple regression analyses to predict our measures of recollection and belief with 12 of the remaining 13 variables using the same between-subjects measures used throughout the paper. Merged/extended was excluded because it had missing values on the memories that were rated as occurring once. All combinations of the independent variables were tried and the equation with the highest r-squared that had only variables with beta weights significantly different from chance at the 0.05 level was chosen. Table 4 presents these results, labelling the 'type of analysis' as 'b/t' for between subjects. We then Figure 1 . PCA of AMQ variables and NEO facets from Table 3 repeated the analysis including all NEO facets that were listed in Table 3 . Where a NEO facet enters into an equation, there is a line labelled 'b/t NEO.' O3 enters into four equations related to belief, adding about 0.03 to the r-squared. E1 enters as a suppressor variable into reliving and recollection, and thus has no simple interpretation. It adds an additional 0.02 to the r-squared. As the beta weights for hear and story, two variables with which E1 correlates, increase when E1 enters, it may be correcting for some aspects of these variables. As it enters at the 0.05 level only for reliving and for recollection, and as recollection is the sum of reliving and another variable, back in time, it may also be a chance occurrence.
We also calculated multiple regressions within individual subjects, which are labelled as 'w/i' in Table 4 . These regressions were done over the 15 memories for each subject separately, and the parameters of the resulting equations were averaged (see Estes, 1956 , for a discussion of averaging such linear equations). A t-test was performed on the set of 118 beta weights associated with each independent variable to see if its mean was different from zero. This procedure was first done with all 12 independent variables. Next, the independent variable with the smallest average beta weight was removed if it was not statistically different from zero. This step was repeated until all remaining beta weights were statistically significant. We used the 0.0001 level instead of the 0.05 level to arrive at a roughly equal number of predictors in the between-and within-subjects equations in order to facilitate comparisons between them. The change in p level from 0.05 between subjects to 0.0001 within subjects indicates the high degree of similarity among the Note: b/t is for the between subject analysis, b/t NEO is for analyses in which a NEO scale had predictive value, and w/i for the within subject analysis. Persuade was reverse scored.
regression equations of the individual subjects. In contrast to the more standard regression analyses done on the mean values of each subject for each variable, these within-subject analyses provide a view of the processes working within each individual. The regression analyses, which are shown in Table 4 , using the between and within units of analysis answer questions at different levels. The between subject analyses are at the standard individual differences level of analysis used throughout the paper. They are concerned with how the average rating of each subject on each measure interrelate. The within subject analyses are concerned with processes within each individual. The within subject correlations would not change if the mean value of each subject was subtracted from each variable and it is only these mean values that are used in the between subjects analyses. Thus the two levels of analysis are not only measuring different conceptual questions, they are also statistically independent of each other (Rubin, Schrauf et al., 2003) . Nonetheless, the between and within analyses are remarkably consistent. There is, however, one major difference in the within-and between-subject multiple regressions, which are consistent with our earlier work (Rubin, Schrauf et al., 2003) . The r-squared values are similar for most of the equations, but are much lower for the between-subject regression of the belief variables. Thus, we can predict recollection and belief quite well within subjects and recollection but not belief between subjects. Individual differences in belief are just not predicted as well by individual differences in the cognitive measures tested here. This left more of the reliable variance in the between measures of belief for the NEO facets to explain, which is one possible reason why the NEO facets accounted for more variance for the belief than the recollection measures.
In both the between and within analyses, the recollection variables tend to have different predictor variables from the belief variables. First, although the see and setting variables are highly correlated, see enters into all predictions of the recollection variables, whereas setting does only once; by contrast, setting or spatial enter into all but one of the predictions of the belief variables, whereas see enters only for some within-subjects equations. The difference between being able to 'see in my mind' and being able to 'recall the setting where it occurred' could be a distinction between imagery and context, or between visual imagery and multi-modal spatial imagery. Second, emotions enters into all regression equations for the recollection variables, but enters into only two regression equations for the within-subjects analyses for the belief variables. Third, older memories are believed less, but not relived less. This effect is not consistently present in earlier analyses with fewer subjects and less power (Rubin, Schrauf et al., 2003) . Finally it should be noted that, as in our previous work (Rubin, Schrauf et al., 2003) , remember/know is more similar to measures of belief than to measures of recollection, even though it was formulated as a measure of recollection.
We have assumed that two scales, reliving and back in time, form a cluster that measures aspects of recollection, and that four scales, real/imagine, accurate, testify, and persuade, form a cluster that measures aspects of belief. We can measure this directly in the within subject analysis. The average correlation of the two measures of recollection (using Fisher's z to transform the correlations before averaging) is 0.66. The average of the six correlations among the four measures of belief is 0.66. The average of the eight correlations between each of the two questions measuring recollection and the four questions measuring belief is 0.56. If we subtract the average of the eight between cluster correlations from the average of the seven within cluster correlations, the mean is greater than zero (t(110) ¼ 6.91, p < 0.0001). Thus, there is more similarity within our measures of recollection and belief than there is between them. A similar analysis shows that remember/know is more highly correlated to the questions measuring belief than to the questions measuring recollection (r ¼ 0.66 versus r ¼ 0.57, t(109) ¼ 4.82, p < 0.0001). Using the same technique we can check the claims noted from the multiple regressions in the previous paragraph, which depend on partial correlations among all the variables included, to ensure that they are also supported by analyses done on the simple withinsubject correlations that use only the variables in the correlations. The average correlation of see with the measures of recollection is higher than the average correlation of setting with measures of recollection (r ¼ 0.60 versus r ¼ 0.48, t(112) ¼ 7.18, p < 0.0001), but there is only a marginal difference for measures of belief (r ¼ 0.53 versus r ¼ 0.51, t(107) ¼ 1.92, p ¼ 0.06). Emotions correlates more highly with measures of recollection than belief (r ¼ 0.62 versus r ¼ 0.50, t(110) ¼ 4.88, p < 0.0001) but the opposite is true for age of memory (r ¼ À0.45 versus r ¼ À0.50, t(109) ¼ 2.38, p < 0.05).
The analyses up to now have been as a cognitive psychologist interested in autobiographical memory might do them. But the NEO is a personality test and the usual way to present NEO results are as a series of scores on the five factors and 30 facets. We do this here in Table 5 for the 10% of the subjects (i.e. 12 of the 118 subjects) who scored highest and the 10% of the subjects lowest on our composite measure of recollection and separately for our composite measure of belief, as well as for the remaining 80% of the subjects in the middle ranges for all the domains and facets for which there was a difference of 10 or more on the T-scores of the NEO. That is, we present all domains and facets for which the high and low groups differed by one standard deviation on the reference population test norms either on the belief or recollection measure. Thus the differences would be of practical importance if they were for individuals. Except for listing the means of the subjects in the middle 80% in Table 5 , the analyses are only for those subjects who are at the top and bottom 10% of the distribution on belief and recollection. In this way we ask how the personalities of subjects who are at the extremes of tending to recollect or not recollect their memories, and who are at the extremes of tending to believe or do not believe their memories, differ. Thus, even with less power Note: All 14 T-score differences that are 10 or greater are significant at the 0.05 level by an F test.
caused by having fewer subjects, we should expect more significant differences because only people who score at the extremes are included. It turns out that with 12 subjects in the high and in the low groups, an F(1, 22) is always significant at the 0.05 or higher if there is a 10 point difference. In general, T-scores of 45-55 are considered average, those below 35 and higher than 65 are considered high and low, and those below 25 or above 75 are considered extreme. The five facets that had significant correlations (at the 0.001 level) in Table 3 had 10 point differences here with either belief or recollection, as did four other facets: A4-Compliance, C1-Competence, C2-Order, and C5-Self-discipline. It is interesting to note that there is almost no difference in recollection for C, C1, C2, and C5; subjects who are at the top as opposed to bottom 10% of belief in their memories are more conscientious, but subjects who are at the top 10% of recollection of in their memories are not. People at the top 10% compared to the bottom 10% of recollecting their memories tend to be more agreeable, altruistic, and open to feelings. People at the top 10% compared to the bottom 10% of believing their memories tend to report being more competent, organized, and self-disciplined and have a generally positive outlook. Whether the differences in ratings of belief reflect a difference in accuracy is an open question.
SUMMARY AND CONCLUSIONS
The findings from our study can be divided into those that we hypothesized or expected from earlier work and those that came from the exploratory nature of the study. First, replicating our earlier findings, we found that individual differences in belief were predicted more poorly than recollection. Second, also replicating our earlier findings, we found that remember/know judgments of autobiographical memories were more similar to measures of belief than to measures of recollection. Third, based on our earlier work with the BDI we predicted and found that E6-Positive Emotions correlated with the real/imagine measure of belief, as did several other facets relating to positive emotions. This finding did not extend as clearly to other measures that we formulated to broaden our concept of belief in the accuracy of memories. Fourth, based on studies of emotional suppression, we predicted and found that O3 correlated with measures of recollection and belief, but not with measures of neuroticism (i.e. the N domain and the N1 to N6 facets). Thus, earlier work in the field was replicated, adding to our confidence in the results.
The study also uncovered several novel results. We had 20 measures of the properties of autobiographical memories from the AMQ and five domains and 30 facets of personality from the NEO. The pattern of results that emerged could have been extremely complex and difficult to interpret, but instead it was surprisingly simple. Of the five NEO domains, only two domains, E and O, had significant correlations with the AMQ at the 0.001, and of the 30 facets only five did: A3, E1, E4, E6, and O3. These five facets can all be seen as relating to positive emotions or openness to emotions. Similarly, our AMQ properties that measured recollection and belief and component processes of autobiographical memory had significant correlations with the NEO, whereas those measuring reported properties of the event or memories did not. An examination of the distribution of correlations shows this is not just an arbitrary cut of a power test but summarizes an underlying pattern of relations. Thus, only certain aspects of personality and certain classes of properties of autobiographical memory had measurable effects on each other. Of all the domains and facets of the NEO, O3 shows by far the most and strongest relations to the AMQ variables and of all the AMQ variables real/imagine shows by far the most and strongest relations to the NEO variables. Thus, these are the aspects of autobiographical memory and personality that should be examined more closely in future studies integrating memory and personality variables. On the other hand, knowing that Agreeableness, Conscientiousness, and Neuroticism have little effect on properties of autobiographical memory is as important as knowing that Extroversion and Openness to Experience do.
The results were also remarkably simple in that over several different kinds of analyses at two different levels of analysis (i.e. between and within subjects) the same basic pattern emerged. In simple correlations and a PCA done at the between subjects level, in comparisons of correlations done within subjects, and in multiple regressions done at both levels, the following results were evident. The variables intended to measure recollection and the variables intended to measure belief each clustered and were different from each other. Remember/know, as in earlier work, was more similar to measures of belief than recollection, though it is used extensively as a measure of recollection in the laboratory literature. See and emotion were more related to measures of recollection, whereas setting was more related to measures of belief.
Finally we examined the personality profile of the average subject who scored at the extremes of our composite belief and recollection measures and found them to differ on many NEO facets by more than a standard deviation in the normative distribution of the NEO. Thus, people who tend to be at the extremes of believing the accuracy of or recollecting there memories as a group appear to have different and identifiable personalities.
17. I believe the event in my memory really occurred in the way I remember it and that I have not imagined or fabricated anything that did not occur. (Scale: 1 ¼ 100% imaginary; 7 ¼ 100% real) 18. To the best of your knowledge, is the memory of an event that occurred once at one particular time and place, a summary or merging of many similar or related events, or a for events that occurred over a fairly continuous extended period of time lasting more than a day. (Scale: 1 ¼ once; 2 ¼ merging; 3 ¼ extended) Responses to this question were recoded to produce two scales. Once/many had a value of 1 if the subject judged the memory to take place within a single day and 0 if it took longer. Merged/extended had a value of 0 if the event lasted longer than a day and was extended in a fairly continuous manner over a period of time and 1 if it was the merging of many discrete events. 19. Please date the memory (month/day/year) as accurately as you can. Please fill in a month, day, and year even if you must estimate. If the memory extended over a period of time, report the approximate middle of the period. (scored as retention interval in days).
